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An ink jet printing method, comprising the steps 




ing contained therein a water-insoluble, salt-type 


of: 






dye; and 



A) providing an ink jet printer that is responsive to 
digital data signals; 

B) loading the printer with ink-receptive elements 
comprising a support having thereon a porous ink- 
receptive layer; 

C) loading the printer with an ink jet ink composition 
comprising a water-dispersible polymeric latex hav- 



D) printing on the ink-receptive layer using the ink 
jet ink in response to the digital data signals. 
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Description 

[0001 ] This invention relates to an ink jet printing method which employs a porous receiver and an ink jet composition 
which provides improved light and dark stability. 
5 [0002] Ink jet printing is a non-impact method for producing images by the deposition of ink droplets on a substrate 
(paper, transparent film, fabric., etc.) in response to digital signals. Ink jet printers have found broad applications across 
markets ranging from industrial labeling to short run printing to desktop document and pictorial imaging. The inks used 
in ink jet printers are generally classified as either dye-based or pigment-based. 

[0003] A dye is a colorant which is molecularty dispersed or solvated by a carrier. The carrier can be a liquid or a 
to solid at room temperature. A commonly used carrier is water or a mixture of water and organic co-solvents. Each 

individual dye molecule is surrounded by molecules of the carrier. In dye-based inks, no particles are observable under 

the microscope. Although there have been many recent advances in the art of dye-based ink jet inks., such inks still 

surfer from deficiencies such as low optical densities on plain paper and poor lightfastness. When water is used as the 

carrier, such inks also generally suffer from poor water fastness. 
15 [0004] US-A-4 : 246,154 and US-A-5,852,074 relate to an ink jet ink composition comprising an water-insoluble dye 

dispersed in a water-dispersible polymer. However there is a problem with this ink in that when it is printed onto a 

conventional receiver, the dry time is slow. 

[0005] US-A-4 ; 460 ; 637 relates to a porous ink jet receiver element. However, there is a problem with this element 
in that when it is printed with a conventional aqueous dye-based ink. the printed image has poor light and dark stability. 
20 [0006] In co-pending U.S. Application S.N. 09/510,879, filed February 23, 2000, mentioned above, ink jet composi- 
tions are described which provide excellent lightfastness when printed onto a porous ink jet receiver. However, the 
maximum density obtained with such prints could be improved. 

[0007] It is an object of this invention to provide an ink jet printing method which provides an image which has a fast 
dry time. It is another object of this invention to provide an ink jet printing method which provides an image which has 
25 improved light and dark stability. 

[0008] These and other objects are achieved in accordance with this invention which relates to an ink jet printing 
method, comprising the steps of: 

A) providing an ink jet printer that is responsive to digital data signals; 
30 B) loading the printer with ink-receptive elements comprising a support having thereon a porous ink-receptive layer; 

C) loading the printer with an ink jet ink composition comprising a water-dispersible polymeric latex having con- 
tained therein a water-insoluble, salt-type dye: and 

D) printing on the ink-receptive layer using the ink jet ink in. response to the digital data signals. 

35 [0009] The support for the ink-receptive element employed in the invention can be paper or resin-coated paper, or 
plastics such as a polyester-type resin such as poly(ethylene terephthalate), polycarbonate resins, polysulfone resins, 
methacrylic resins, cellophane, acetate plastics, cellulose diacetate, cellulose triacetate, vinyl chloride resins, poly 
(ethylene naphthalate), polyester diacetate, various glass materials, etc. The thickness of the support employed in the 
invention can be, for example, from 12 to 500 jam, preferably from 75 to 300 u.m. 

40 [0010] In a preferred embodiment of the invention, the porous ink-receptive layer contains inorganic particles such 
as silica, alumina, titanium dioxide, clay, calcium carbonate, barium sulfate, or zinc oxide. In another preferred embod- 
iment, the porous ink-receptive layer comprises from 20 % to 90 % inorganic particles and from 1 0 % to 80 % polymeric 
binder, such as gelatin, polyvinyl alcohol), polyvinyl pyrrolidinone) or polyvinyl acetate). The porous ink-receptive 
layer can also contain polymer micro-porous structures without inorganic filler particles as disclosed in US-A-5,374,475 

45 and US-A-4,954,395. 

[0011] A broad range of water-insoluble, salt -type dyes having a hydrophobic counterion may be used in the inven- 
tion. In a preferred embodiment of the invenlion, the water-insoluble, salt-type dye having a hydrophobic counlerion 
may be a cationic dye or an anionic dye. In another preferred embodiment of the invention, the cationic dye is an azo 
dye, such as a quaternized pyrazoleazoaniline dye as disclosed in U.S. Patent Application S.N. 09/643,281 , filed August 
50 22, 2000, a triarylmethane dye; an azine dye; a phthalocyanine dye; an oxazine dye or a thiazine dye. 

[001 2] Hydrophobic counterions for a cationic water-insoluble salt-type dye which may be used the invention include 
tctrafluoroboratc, pcrchloratc. hexafluorophosphatc and dodccyl sulfonate. 

[0013] In another preferred embodiment of the invention, the water-insoluble, salt-type dye having a hydrophobic 
counterion may be an anionic dye such as a metal-complex dye, such as a transition metal complex of an 8-hetero- 
55 cyclylazo-5-hydroxyquinoline; an azo dye, such as C.I. Direct Yellow 132; a phthalocyanine dye such as C.I. Direct 
Blue 1 99; an anthraquinone dye, or an anthrapyridone dye. U.S. Patent Application S.N. 09/387,585, filed 08/31/99 of 
Erdtmann et al. discloses examples of the above dyes. . 

[001 4] Hydrophobic counterions for an anionic water-insoluble salt-type dye which may be used the invention include 
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quaternary ammonium, phosphonium and alky! pyridinium. 

[0015] The water-insoluble, salt-type dyes having a hydrophobic counterion used in the invention are not novel and 
may be prepared using techniques as described in US-A-3..945.836 and EP 0534365 A1 . The solubility in water of the 
water-insoluble, salt-type dyes having a hydrophobic counterion used in the invention should be <1% by weight, pref- 

5 erably < 0.5% by weight, and more preferably <0.1% by weight. 

[0016] The dye-containing polymeric latex employed in the invention can be prepared by dissolving the dye in a 
water-miscible organic solvent, mixing the solution with the latex and then removing the solvent. Useful water-miscible 
organic solvents are water-miscible alcohols, ketones and amides, tetrahydrofuran, N-methyl-2-pyrrolidone, dimethyl- 
sulfoxide and mixtures thereof, such as acetone, ethyl alcohol, methyl alcohol, isopropyl alcohol, dimethylformamide, 

10 methyl-ethyl ketone etc. 

[0017] The ink jet ink containing the water-dispersible polymeric latex employed in the invention consists of water 
as a continuous phase and dye-containing polymeric latex as a dispersed phase. In a preferred embodiment of the 
invention, the polymeric latex meets the following test: At 25° C, the polymeric latex must: (a) be capable of forming 
a stable dispersion with water at a concentration of from 0.2 to 50 percent by weight, preferably t to 20 percent by 

'5 weight, and (b) when 1 00 ml of the latex is then mixed in an equal volume of the water-miscible organic solvent described 
above, stirred and allowed to stand for 10 minutes exhibit no observable coagulation of the polymeric latex. In order 
to be useful in the ink. the latex should have an average particle size of < t um. preferably < 0.5 urn. 
[001 8] Aqueous lattices can be prepared by free radical polymerization or by condensation polymerization. Emulsion 
polymerization is the preferred melhod of preparing polymer lattices. Monomers suitable to prepare the polymer lattices 

20 for this application include an acrylic acid, for example, acrylic acid, . alpha. -chloroacrylic acid, an .alpha. -alkylacrylic 
acid (such as methacrylic acid, etc.), etc., an ester or amide derived from an acrylic acid (for example, acrylamide, 
methacrylamide, n-butylacrylamide, t-butylacrylamide, diacetone acrylamide. methyl acrylate, ethyl acrylate, n-propyl 
acrylate. n-butyl acrylate, tert-butyl acrylate, isobutyl acrylate, 2-ethylhexyl acrylate, n-octyl acrylate, lauryl acrylate, 
tctrahydrofury! acrylate. methyl mcthacrylatc, ethyl mcthacrylatc, n-butyl mcthacrylatc, .beta. -hydroxy mcthacrylatc, 

25 tetrahydrofuryl methacrylate, etc.). a vinyl ester (for example, vinyl acetate, vinyl propionate, vinyf laurate, etc.), acry- 
lonitrile, methacrylonitrile, an aromatic vinyl compound (for example, styrene and 'a derivative thereof, vinyl toluene, 
divinyl benzene, vinyl acetophenone, sulfostyrene, etc.), itaconic acid, citraconicacid, crotonic acid, vinylidene chloride, 
a vinyl alky! ether (for example, vinyl ethyl ether, etc.), an ester of maleic acid, N-vinyl-2-pyrrolidone, N-vinyipyridine, 
2- or 4-vinylpyridine, etc. Of these monomers, an ester of acrylic acid, an ester of methacrylic acid, and styrene and 

30 styrene derivatives are particularly preferred. Two or more ethyienic unsaturated monomers can be used together. For 
example, a combination of methyl acrylate and butyl acrylate, ethyl acrylate and styrene . tetrahydrofuryl methacrylate 
and ethylacrylate. methyl acrylate and ethyl acrylate, etc.. can be used. 

[0019] The polymeric latex used in the invention can be prepared by emulsion polymerization or solution polymeri- 
zation technique. Emulsion polymerization is preferred. Emulsion polymerization is well known in the art and is de- 

35 scribed, for example, in F. A. Bovey, Emulsion Polymerization, issued by Interscience Publishers Inc. New York, 1955. 
Examples of the chemical initiators which may be used include a thermally decomposable initiator, for example, a 
persulfate (such as ammonium persulfate, potassium persulfate; sodium persulfate). hydrogen peroxide, 4,4'-azobis 
(4-cyanovaleric acid), and redox initiators such as hydrogen peroxide-iron(H) salt, potassium persulfate-sodium hydro- 
gen sulfate, potassium persulfate-sodium metabisulfite, potassium persulfate-sodium hydrogen bisulfite, cerium salt- 

40 alcohol, etc. Emulsifiers which may be used in the emulsion polymerization include soap, a sulfonate(for example, 
sodium IM-methyl-N-oleoyltaurate. sodium dodecylbenzene sulfonate alpha-olefin sulfonate, diphenyloxide disulfonate, 
naphthalene sulfonate, sulfosuccinates and sulfosuccinamates, polyether sulfonate, alkyl polyether sulfonate, alky- 
larylpolyether sulfonate, etc.), a sulfate (for example, sodium dodecyl sulfate), a phosphate (for example, nonylphenol 
ethoxylate phosphate, linear alcohol alkoxylate phosphate, alkylphenol ethoxylate phosphate, phenol ethoxylate), a 

45 cationic compound (for example, cetyl trimethylammonium bromide, hexadecyl trimethylammonium bromide, etc.), an 
amphoteric compound and a high molecular weight protective colloid (for example, polyvinyl alcohol, polyacrylic acid, 
gelatin, etc.). 

[0020] A second class of polymeric lattices used in the invention may be an aqueous dispersible polyester such as 
Eastman AO® polyesters (Eastman Chemical Company). The three polyesters, Eastman AQ 29®, AQ 38®, and AQ 

50 55© are composed of varying amounts of isophthalic acid, sodium sulfoisophthalic acid, diethylene glycol, and 1 : 4-cy- 
clohexanedimethanol. These thermoplastic, amorphous, ionic polyesters are prepared by a melt-phase condensation 
polymerization at high temperature and low pressure, and the molten product is extruded into small pellets. The solid 
polymer disperses readily in water at 70°C with minimal agitation to give translucent, low viscosity dispersions con- 
taining no added surfactants or solvents. Varying the amount of ionic monomers, i.e., sulfoisophthalic acid, can control 

55 the particle size. The particle sizes range from 20 to 100nm. 

[0021] A third class of polymeric lattices used in the invention may be an aqueous dispersible polyurethane such as 
Witcobond® anionic and cationic polyurethane dispersion (Witco Corp.) or Sancure® polyurethane (BF Goodrich Com- 
pany). 
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[0022] A humectant may be added to the composition employed in the process of the invention to help prevent the 
ink from drying out or crusting in the orifices of the ink jet printhead. Polyhydric alcohols useful in the invention for this 
purpose include, for example, ethylene glycol, diethylene glycol, triethylene glycol, propylene glycol, tetraethylene 
glycol, polyethylene glycol glycerol. 2-methy!-2 : 4-pentanediol, 1 ,2.6-hexanetriol and thioglycol. The humectant may 
5 be employed in a concentration of from 1 0 to 50 % by weight. In a preferred embodiment, diethylene glycol or a mixture 
of glycerol and diethylene glycol is employed a concentration of between 10 and 20 wt. %. 

[0023] A co-solvent can also be employed in the composition employed in the process of the invention. The selection 
of a co-solvent depends on the requirements of the specific application, such as desired surface tension and viscosity, 
the selected colorant., drying time of the ink jet ink ; and the type of paper onto which the ink will be printed. Represent- 
ee? ative examples of watersoluble co-solvents that may be selected include (1) alcohols, such as methyl alcohol, ethyl 
alcohol, n-propyl alcohol, isopropyl alcohol, n-butyl alcohol, sec-butyl alcohol, t-butyl alcohol, iso-butyl alcohol, furfuryl 
alcohol, and tetrahydrofurfuryl alcohol; (2) ketones or ketoalcohols such as acetone, methyl ethyl ketone and diacetone 
alcohol; (3) esters, such as ethyl acetate, ethyl lactate, ethylene carbonate and propylene carbonate: and (4) sulfur- 
containing compounds such as dimethyl sulfoxide and tetramethylene sulfone. 
75 [0024] The ink has physical properties compatible with a wide range of ejecting conditions, i.e., driving voltages and 
pulse widths tor thermal ink jet printing devices, driving frequencies ot the piezo element for either a drop-on-demand 
device or a continuous device, and the shape and size of the nozzle. 

[0025] A penetrant (0-10 wt. %) may also be added to the ink composition employed in the process of the invention 
to help the ink penelrale the receiving substrate, especially when Lhe substrate is a highly sized paper. A preferred 

20 penetrant for the inks of the present invention is n-propanol at a final concentration of 1-6 wt. %. 

[0026] A biocide (0.01 -1 .0 wt. %) may also be added to prevent unwanted microbial growth which may occur in the 
ink over time. A preferred biocide for the inks employed in the present invention is Proxel© GXL (Zeneca Colours Co.) 
at a concentration of 0.05-0.5 wt. %. Additional additives which may optionally be present in ink jet inks include thick- 
eners, conductivity enhancing agents, anti-kogation agents; drying agents, and defoamcrs. 

25 [0027] Commercially available ink jet printers use several different methods to control the deposition of the ink drop- 
lets. Such methods are generally of two types: continuous stream and drop-on-demand. 

[0028] In drop-on-demand systems, a droplet of ink is ejected from an orifice directly to a position on the ink receptive 
layer by pressure created by, for example, a piezoelectric device, an acoustic device, or a thermal process controlled 
in accordance with digital data signals. An ink droplet is not generated and ejected through the orifices of the print 
30 head unless it is needed. 

[0029] The following example illustrates the utility of the present invention. 
[0030] The following dyes were used in the Example: 

35 



40 



45 



50 



55 
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coo- Ml * 




M 1 * " OOC 



o- 

w Water Soluble Control Dye- IB: M,* = [NH(CH 2 CH 2 OH),] + , 

Water Insoluble Dye-1: M, + - fN (CH 2 CH 2 CH 2 CH 3 )J f ; 




CH 3 ^ 

' =\ y CH 2 CH 2 CH 2 CH3 



20 



25 M ^ — /J~ Nn ch 2 ch 2 ch 2 ch 3 

CN 

Water soluble Control Dye-2: M 2 = CH,CH(OH)COO 
Water insoluble Dye-2: M 2 = BF 4 



Comparative Element 1A (C-1A) 

35 [0031] Comparative ink example 1 A was prepared using an AQ55® dispersion that contained water insoluble Control 
Dye-1 A. The AQ55® dispersion was prepared as follows: to 15.6 g of 31 .2% commercially available dispersion AQ55® 
(Eastman Chemical Co.) was added 34.4 g of water and 50.0 g of methanol. The resulting composition was stirred 
vigorously at room temperature to form the latex solution. 

[0032] To prepare a dye solution, 0.82g of Control Dye 1 A was dissolved in 50.0mL of methanol. The dye solution 
40 was then added drop-wise to the above AQ55 dispersion with continuous stirring. After 1 hour the organic solvent was 
removed under reduced pressure. Some precipitation was observed in the above mixture. The resulting stock solution 
was filtered through a 0.45 urn filter. The concentration of dye 1 in the latex stock solution was estimated to be 0.3% 
by weight, and polymer concentration was —10% by weight. 

[0033] To prepare the ink solution, 20.0 g of the above latex solution, 0.12g Surfynol® 465 (Air Products), 7.0 g 
45 glycerol, 4.0 g diethylene glycol, 2.40 g diethylene glycol monobutyl ether (DowanoKE) DB) were added to 6.48g distilled 

water. The final ink contained 0.30 % SurfynoKB) 465, 1 7.5 % glycerol, 1 0 % diethylene glycol and 6 % Dowanol® DB. 

The solulion was filtered through a 3u.m polylelrafluoroethylene filter and filled into an Epson SO20089 inkjel cartridge. 

[0034] A test image consisting of a series of 21 variable density patches, approximately 1 5 by 1 3 mm in size, ranging 

from 5% dot coverage to 100% dot coverage was printed onto commercially available Konica Photo IJ OP Paper with 
50 an Epson 800 inkjet printer. The sample was allowed to dry for 24 hours at ambient temperature and humidity. 

Comparative Elcmont 1B (C-1B) 

[0035] This element was prepared similar to Comparative Element 1 A except that Control Dye 1 B was used instead 
55 of AQ55® containing Control Dye 1A. To prepare comparative inkjet ink, 4.40 g of Control Dye 1B was used instead 
of 20 g of the latex solution containing Control Dye. 1 A. 
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Comparative Element 2 (C-2) 

[0036] This element was prepared similar to Comparative Element 1 B except that Control Dye 2 was used instead 
of Control Dye 1 B. 

5 

Element 1 of the Invention (1-1) 

[0037] An element similar to Comparative Element 1 A was prepared except that Dye 1 was used instead of Control 
Dye 1A. No precipitation of dye was observed in the preparation of the AQ55® dispersion containing Dye-1. The 

10 concentration of dye 1 in the latex stock solution was estimated to be 1 .6% by weight, and polymer concentration was 
- 10% by weight. To prepare the ink solution, 20.0 g of the above latex solution, 0.1 2g Surfyno!@465 (Air Products), 
7.0 g glycerol, 4.0 g diethylene glycol, 2.40 g diethylene glycol monobutyl ether (Dowanol® DB) were added to 6.48g 
distilled water. The final ink contained 0.30 % Surfynol® 465, 1 7.5 % glycerol, 10% diethylene glycol and 6 % Dowanol® 
DB. The solution was filtered through a 3 um polytetrafluoroethyiene filter and filled into an Epson SO20089 inkjet 

15 cartridge. 

[0038] A test image consisting of a series of 21 variable density patches., approximately 1 5 by 1 3 mm in size, ranging 
from 5% dot coverage to 100% dot coverage was printed onto commercially available Konica Photo IJ QP Paper with 
an Epson 800 inkjet printer. The sample was allowed to dry for 24 hours at ambient temperature and humidity. 

20 Element 2 of the Invention (I-2) 

[0039] An element similar to Comparative Element 1 A was prepared except that Dye 2 was used instead of Control 
Dye 1A. 

25 Density Tests 

[0040] The Status A reflection densities were measured using an X-Rite® 414 densitometer for the images printed 
onto Konica QP Photo Paper. The maximum densities for Comparative Element 1 A and Element 1 of the invention are 
shown in Table 1 . 

30 

Stability Tests 

[0041] The above step images printed onto Konica QP Photo Paper were then subjected to low intensity florescent 
irradiation (1 Klux) for four weeks. Additional samples were subjected to high intensity daylight irradiation (50 Klux) for 
35 one week. The Status A reflection densities of maximum density patch of the said step images were measured using 
an X-Rite® 414 densitometer before and after the fade test. The % retained in Status A density for the 100% dot 
coverage patches were calculated and listed in Table 2. 

Smear Test 

40 

[0042] The above step images printed onto Konica QP Photo Paper were subjected to 25°C, 80 % RH. The Status 
A reflection densities of maximum density patch of the said step images were measured using an X-Rite 414 ® den- 
sitometer before and after the smear test. The % retained in Status A density for the 1 00% dot coverage patches were 
calculated and listed in Table 2 



Table 1 



Element 


Dye 


Dmax 


C-1A 


Control Dye 1A 


0.3 


1-1 


Dye 1 


1.8 



[0043] The above results in Table 1 show that the element of the invention had improved print density as compared 
to the control element. 
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Table 2 







% Density Retained 


Example 


Dye 


1 Week 50 K!ux Daylight 


4 Week 1 Klux 


1 Week25°C : 80% RH 


C-1B 


Control Dye-1B 


8 


9 


40 


1-1 


Dye-1 


90 


101 


99 


C-2 


Control Dye-2 


30 


95 


112 


I -2 


Dye-2 


86 


100 


103 



[0044] The above results in Tabic 2 show that the elements of the invention had improved watcrfastness and light- 
fastness as compared to the control elements. 

15 

Claims 

An ink jet printing method comprising the steps of: 

A) providing an ink jet printer that is responsive to digital data signals: 

B) loading said printer with ink-receptive elements comprising a support having thereon a porous ink-receptive 
layer; 

C) loading said printer with an ink jet ink composition comprising a water-dispersible polymeric latex having 
contained therein a water-insoluble : salt-type dye having a hydrophobic counterion; and 

D) printing on said ink-receptive layer using said ink jet ink in response to said digital data signals. 

The method of Claim 1 wherein said porous ink-receptive layer contains inorganic particles. 

The method of Claim 2 wherein said inorganic particles comprise silica, alumina, titanium dioxide. clay : calcium 
carbonate, barium sulfate, or zinc oxide. 

The method of Claim 1 wherein said porous ink-receptive layer comprises from 20% to 90 % inorganic particles 
and from 1 0 % to 80 % polymeric binder. 

The method of Claim 4 wherein said polymeric binder is. gelalin, polyvinyl alcohol) : polyvinyl pyrrolidinone) or 
po!y(vinyl acetate). 



1. 

20 
25 

2. 

30 3 ' 

4. 

35 

5. 



6. The method of Claim 1 wherein said water-dispersible polymeric latex comprises a polyester a polyurethane or 
an acrylate. 

7. The method of Claim 1 wherein said water-insoluble, salt-type dye is a cationic dye. 

8. The method of Claim 7 wherein said cationic dye is an azbdye, atriarylmethanedye, anazine dye,aphthalocyanine 
dye : an oxazine dye or a thiazine dye. 

9. The method of Claim 8 wherein said azo dye is a quaternized pyrazoleazoaniline dye. 

1 0. The method of Claim 7 wherein said hydrophobic counterion is tetrafluoroborate, perchlorate, hexafluorophosphate 
or dodecyl sulfonate. 



55 



BNSDCC1D:<EP 1205522A1 |.» 



7 



EP 1 205 522 A1 



European Patent 
Office 



EUROPEAN SEARCH REPORT 



Application Number 

EP 01 20 4151 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



Citation of document with indication, where aaprop'iate. 
or relevant passages 



Relevant 
to claim 



CLASSIFICATION OF THE 
APPLICATION (lnt.CI-7) 



EP 0 068 903 A ( K0N1SHI R0KU PHOTO IND) 
5 January 1983 (1933-01-05) 

* cl aims 1.16 * 

GB 2 105 735 A (K0N1SHIR0KU PHOTO IND) 
30 March 1983 (1983-03-30) 

* page 4, line 9-13: claims 1.2 * 

US 5 985 988 A (HODGE DAVID JOHN) 
16 November 1999 (1999-11-16) 

* abstract * 

* column 7, paragraph 1 * 

US 5 997 622 A (EVANS STEVEN ET AL) 
7 December 1999 (1999-12-07) 

* cl aims * 

j EP 1 048 478 A ( T0Y0 B0SEK1) 
2 November 2000 (2000-11-02) 
i * cl aims 1-8 * 



The present search report nas been drawn up lor an claims 



CC9D11/0C 
B41M5/00 



1-5 



TECHNICAL FIELDS 
SEARCHED <lnK.CI.7) 



C09D 
B41M 

















THE HAGUE 




20 F 


ebruary 2002 


Girard, Y 




CAU.OOUY Cllb'li LKX;iIMI;Nli 


5 




T ■ Iriccry r»r prinrjpW- underlying Irvi invftfirir«n 










I • ear1«ei patent cV.ojment bul put»irsrv s d on. o« 


X 


pailiuuldtly relevant »t idkei* dk»w 






aftei i\\v tilmy dale 




Y 


particularly relevant ri combiney willi an-.»itior 




D do-urmml ctted in ihe application 




Document 04 th~ sam» category 






l : aocumonl coed tor otncr reasons 


A 


ic-cfinotoykcal background 










O 


noii- whiten diaclosuro 






i\ memNn o* th* s*n»? pHieni tarnily. mrrfispnndmrj 


r 


interrnerttHie rJocimnom 











BNSDOCID: <EP 1205522A1 I > 



8 



EP 1 205 522 A1 



ANNEX TO THE EUROPEAN SEARCH REPORT 
ON EUROPEAN PATENT APPLICATION NO. 



EP 01 20 4151 



This annex lists the patent family members relatng to the patent documents cited ir the abDve-menlioned Eutopedr sea;ct tepcrt. 
The mcmbcro arc 03 ccntanec in the E j'opean Patent Office P. DP tile on 

The European Patent Otiice is m no way liable loi tt ese D3MiCuiars"wriiCh are 'mei-'y given tor the purpose y> t: formation. 

20-02-2002 



Paten document 
cited m search report 



Publi."-aton 
date 



Patent family 
rn&mber(s)' 



Pubiicaton 
da»e 



EP 


006890^ 


A 


05-01 


-1983 


JP 


58002366 


A 


07-01-1983 












CA 


•1180541 


Al 


08-01-1985 












DE 


3263522 


Dl 


20-06-1985 












EP 


0068903 


Al 


05-01-1983 


GB 


2105735 


A 


30-03 


-1983 


. JP 


. 58045272 


A 


— - 
- 16-03-1933 












DE 


3233555 


Al . 


31-03-1983 


LIS 


5985988 


A 


16-11 


-1999 


AU 


6619796 


A 


05-03-1997 












EP 


084 3705 


A2 


27-05-1998 












1*10 


9706217 


A2 


20-02-1997 












JP 


11510537 


T 


. 14-09-1999 


US 


5997622 


A 


07-12 


-1999 


EP 


1006159 


Al 


07-06-2000 












JP 


2000160078 


A 


13-06-2000 


EP 


1048478 


A 


02-11 


-2000 


JP 


2000313083 


A 


14-11-2000 












JP 


2000313084 


A 


14-11-2000 












JP 


2000335078 


A 


05-12-2000 












JP 


2000335091 


A 


05-12-2000 












JP 


2000335092 


A 


05-12-2000 












JP 


2000335093 


A 


05-12-2000 












JP 


2000335095 


A 


05-12-2000 












JP 


2000335084 


A 


05-12-2000 












JP 


2000335100 


A 


05-12-2000 












CN 


1271651 


A 


01-11-2000 












EP 


1043478 


A2 


02-11-2000 



ui For more details about this annex :see Ctliciat Journal cv the Euiopean Patent Office. No. 12/32 



BNSDOCID^EP 1205522A1.I> 



9 



